w October 20 , 1982 



SPECIFICATIONS 



FOR 



OPTREX DOT MATRIX MODULE DMC SERIES 

CI 



. - TYPE OF MODULE 

I 



DMC16106A 


16 CHARACTERS 1 LINE 


DMC16106B 


16 CHARACTERS 1 LINE 


DMC16106C 


16 CHARACTERS 1 LINE 


DMC16207 


16 CHARACTERS 2 LINES 


DMC20215 


20 CHARACTERS 2 LINES 


DMC 32 2 16 


3 2 CHARACTERS 2 LINES 


DMC40209 


40 CHARACTERS 2 LINES 




s 



Data in this specifications are subject to change with- 
out notice. Please confirm latest specifications before 
designing . 



GENERAL 

OPTREX's Liquid Crystal Dot Matrix Display Module DMC 
Series can easily be connected to a micro computer by 
using LSI ' s which contain sophisticated control circuits, 
character generators, etc. 

FEATURES 

(1) 5x7 dots and cursor display (Only DMC16106A avail- 
able for use with 5x10 dots and cursor display.) 

(2) 8-bit or 4-bit MPU interface is available. 

(3) 160 JIS type characters such as Alphabet, Numeral 
and Kana and 32 special characters and symbols can 
be displayed by internal character generator (ROM) . 

(4) Random symbols can be displayed by internal charac- 
ter generator (RAM) . 

(5) Many instructional functions by means of program such 
as "clear display", "home cursor", "on/off cursor", 
"blink character", "shift display", "shift cursor", 
"read/write display data", etc. are available. 

(6) Compact and light weight design enables easy assem- 



bly on device. 



(7) Single "+5V" power supply. 

(8) Low power consumption 

DMC Series is most suitable for use with micro com- 
puter peripheral, word processor, POS terminal and 
telecommunication systems etc. 



ELECTRICAL CHARACTERISTICS 
V CC = 5.0V ± 5%, Ta = 2 5°C 



Item 


Sym- 
bol 


Test 

Condition 


Standard Value 


Unit 


min . 


typ. 


max. 


Input "High" Voltage 


VlH 




2 . 2 




vcc 


V 


Input "Low" Voltage 


VlL 




-0 . 3 




0.6 


V 


Output "High" Voltage 


v OH 


_I OH = 

. 2 5mA 


2.4 






V 




Output "Low" Voltage 


vol 


Iql = 1 • 2mA 






0.4 


V 


Power Supply Current 


I CC 


V cc = 5.0V 




0.5 


5 


mA 



(9) 
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ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Test 

Condition 


Standard Value 


Unit 


min . 


typ. 


max. 


Power Supply 

Vol t~ Pi a f nr 

Logic 


v C c 
- V SS 









7 


v 

V 


Power Supply 

\7o 1 -f- a rr f nr 

LCD Drive 


v cc 

- Vee 









13.5 


v 


Input Voltage 


Vj 




v S s 




v C c 


V 


Operating Tem- 
perature 


Ta 









+50 


°c 


Storage 
Temperature 


Tstg 




-20 




+ 70 


°c 
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TIMING CHART 



V CC = 5.0V ±5%, Ta = 25°C 



i tem 


bymcoj. 


Measuring 
Condition 


Standard Value 


unit 


min. 


typ. 


max. 


Enable Cycle 
Time 


T cyc E 


See Figs. 
1 and 2 


1000 


- 


- 


nS 


Enable Pulse 
Width, High 
Level 


^EH 


See Figs, 
j. ana i. 


450 






nS 


Enable Rise and 
Fall Time 


fc Er 
tEf 


See Figs. 
1 and 2 


— 


— 


25 


nS 


Address Setup 
Time, RS , R/W-E 


tAS 


See Fig. 
1 and 2 


140 






nS 


Data Delay Time 


tDDR 


See Fig. 2 






320 


nS 


Data Setup Time 


fc DSW 


See Fig. 1 


195 






nS 


Data Hold Time 


tH 


See Fig. 1 


10 






nS 


Data Hold Time 


fc DHR 


See Fig. 2 


20 






nS 


Address Hold 
Time 

_ 




See Figs. 
1 and 2 


10 






nS 
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FIG. 1 WRITE OPERATION 



IIS 



RAW 




DBo — DB 7 



Vim' 
Vi ui. 



PW. 



t zr 



Vl HI 
Vl LI 



Vim" 

Vl LI 
t D«w 



Uf 



t n 



Valid 
Data 



\J V* I Ml 

Vim 



1 mi 



(Write Data from MPU to MODULE) 



FIG. 2 READ OPERATION 



VlLl 



IIS 



DB ~DB 7 




(Reading Data from MODULE to MPU) 
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OPTICAL CHARACTERISTICS 



V CC = 5.0V ±5%, Ta = 25°C 



Item 


Symbol 


Test 

Condition 


Standard Value 


Unit 


min. 


typ. 


max. 


Liquid Crystal Drive 
Voltage (Recommended 
value) 1/8 duty 


Vrc 
- vee 

(V D ) 


Ta=0°C 


4.0 






V 


Ta=25°C 




4.1 




V 


Ta=50°C 






4.2 


V 


Visual Angle Range 


ei-e 2 


Cr=3 


30 






deg . 


Contrast Ratio 


Cr 


92=20° , 

0=0° 


10 








Rise Time 


Tr 


V D =4.1V, 

9 = 20° 




100 


200 


mS 


Decay Time 


Td 


V D =4.1V, 

9 = 20° 




100 


200 


mS 



Liquid Crystal Drive 
Voltage (Recommended 
Value) 1/11 duty 


v C c 

- Vee 
(V D ) 


Ta=0°C 


4.4 






V 


Ta=25°C 




4.5 




V 


Ta=50°C 






4.6 


V 


Visual Angle Range 


91-62 


C R =3 


25 






deg . 


Contrast Ratio 


Cr 


6 2=20°, 
0=0° 


8 








Rise Time 


ir 


V D =4.5V, 
9 = 20° 




120 


240 


mS 


Decay Time 


Td 


V D =4.5V, 

9 = 20° 




120 


240 


mS 
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Item 


Symbol 


Test 
Condi- 
tion 


Standard Value 


Unit 


min . 


typ. 


max. 


Liquid Crystal Drive 
Voltage (Recommended 
Value) 1/16 duty 


v C c 

- Vee 
(V D ) 


Ta=0°C 


4.7 


4.8 


4.9 


V 


Ta=25°C 


4.4 


4 . 5 


4.6 


V 


Ta=50°C 


4.1 


4.2 


4.3 


V 


Visual Angle Range 


63.-62 


Cr-3 


20 






deg . 


Contrast Ratio 




02-2O°C, 
0-0° 


6 








Rise Time 


Tr 


V D =4.5V, 
9 = 20° 




120 


240 


mS 


Decay Time 


Td 


V D =4.5V, 

9 = 20° 




120 


240 


mS 



NOTE : 



y (0 = 0°) 




Bright- 
ness 



Definition of Viewing 
Angle 8 and <p 




y (0 = 0°) 
\ . 

Viewing Direction 



02 < 20° < 01 



Viewing 
Angle 



Definition of Viewing 
Angles 2 and 0]_ 



Viewing 
Angle Range 




Driving 
Voltage 



a: Brightness -in non select 
signal 

b: Brightness in select 
signal 

Definition of Contrast 
Ratio C R 



Non-Select 
Signal 




Definition of 
Optical Response 
Time 



Tune 



Rise Time 



Those time that the 
reaches 90% from 0% 
from 100% is x<a. 



Decay Time 

■* Non-Select Signal 

brightness of lighting segment 
is and that reaches 10% 
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EXAMPLE OF POWER SUPPLY 



DMC Module 





o 




o 












14 13 12 3 2 1 






own- mn 


o 




O GND 



O +5V 



V R : lOKft - 20KQ 



Note: When the voltage of Vee is different from the 
recommended voltage, the viewing angle may be 
changed . 
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POWER SUPPLY RESET 



The internal reset circuit will not be correctly operated, 
when the following power supply condition is not satisfied. 
In this case, please perform initial setting according to 
the instruction. 



Item 


Sym- 
bol 


Measuring 
Condition 


Standard Value 


Unit 


min . 


typ. 


max. 


Power Supply 
Rise Time 


t rcc 




0.1 




10 


mS 


Power Supply 
OFF Time 


fc OFF 




1 






mS 



V 



cc 



v ss 



4.5V- 




O.lmS £ t rcc £ lOmS 




t OFF - l mS 



Note: The item tQFF defines the time when the power sup- 
ply is off, when the power supply shuts down momen- 
tarily or repeats on-off state. 
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BLOCK DIAGRAM 



Con- 
trol 

LSI 



COM 
11 



40 SEG 
-V 



LCD Panel 

~\ V~ 



SEG/40 



DRV, 
LSI 



DMC16106A 



Con- 
trol 

LSI 



COM 
8 

—f — 



LCD Panel 



40 / SEG 



+ 



SEG 



i 40 



DRV, 
LSI 



DMC16106B 



DMC16106C 



Con- 
trol 

LSI 



C OM 
16 



LCD Panel 



4 0, SEG 



SEG 



40 



DRV. 
LSI 



DMC1.6 20 7 
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Con- 
trol 

LSI 



COM 
16 

-7^ 



40 SEG 
_y 



LCD Panel 



SEG/ 4 



DRV. 
LSI 



SEG/ 4 



DRV. 
LSI 



DMC20 215 



Con- 
trol 

LSI 



COM 

16 
—f—i 



40 SEG 

—r 



LCD Panel 
J 



SEG 



y 



4 SEG 



'40 SEG/ 40 



DRV. 




DRV. 




DRV. 


LSI 


— — » 


LSI 




LSI 



DMC32216 



Con- 
trol 

LSI 



COM 
1.6 



4 SEG 
—/. 



-7^ 



LCD Panel 



3 



JSEGL 4 SEG 



r 



T 



DMC40209 



40 SEG, 40 SEGU40 



DRV. 




DRV. 




DRV. 




DRV. 


LSI 


— * 


LSI 




LSI 


— » 


LSI 



INSTRUCTIONS 



Instruc- 


Code 


Description 


Execute Time 


tion 


RS 


R/W 


! DB7 


DB6 


DBS 


DB4 


DB3 


DB2 


DB1 


DBO 




Clear 
Display 





























1 


Clears all display and returns the cursor to the home position 
(Address 0) . 


1.64 mS 


Cursor At 
Home 


























1 


* 


Returns the cursor to the home position (Address 0) . Also re- 
turns the display being shifted to the original position. DD 
RAM contents remain unchanged. 


1.64 mS 


Ent ry 
Mode Set 























1 


I/D 


S 


Sets the cursor move direction and specifies or not to shift 
the display. These operations are performed during data 
write and read. 


40 pS 


Display 

On/Off 

Control 




















1 


D 


c 


B 


Sets ON/OFF of all display (D) cursor ON/OFF (C) , and blink 
of cursor position character (B) . 


40 pS 


Cursor/ 
Display 
Shift 

















1 


s/c 


R/L 


* 


* 


Moves the cursor and shifts the display without changing DD 
RAM contents. 


40 US 


Function 
Set 














1 


DL 


N 


F 


* 


* 


Sets interface 'data length (DL) number of display lines (L) 
and character font (F) . 


40 pS 


CG RAM 

Address 

Set 











1 


A CG 


Sets the CG RAM address. CG RAM data is sent and received 
after this setting. 


40 pS 


DD RAM 

Address 

Set 








1 


a D d 


Sets the DD RAM address. DD RAM data is sent and received 
after this setting 


40 pS 


Busy Flag/ 

Address 

Read 





1 


BF 


AC 


Reads Busy flag (BF) indicating internal operation is being 
performed and reads address counter contents. 


40 pS 


CG RAM/ 
DD RAM 
Data Write 


1 









WRITE 


DATA 






Writes data into DD RAM or CG RAM . 


40 pS 


CG RAM/ 
DD RAM 
Data Read 


1 


1 






READ 


DATA 








Reads data from DD RAM or CG RAM . 


40 pS 
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Note : 



Code 


Description 


HiACUULC 1 llllC 

( ma v ) 


I/D=l: 


Increment 


DD 


RAM: Display Data 


fcp or fosc = 








RAM 


250KHZ 


I/D=U : 


Decrement 












CG 


RAM: Character 




S = 1 : 


With dis- 




Generator 






play shift 




RAM 


nUWC Vcl f Wilcll 










frequency 


S/C=l: 


Display 


ACG 


: CG RAM Address 


changes, execu- 




shift 




tion time also 






A D D 


: DD RAM Address 


changes . 


S/C=0: 


Cursor 


Corresponds to 






movement 




cursor address. 












Ex. 


R/L=l: 


Shift to 


AC: 


Address Counter, 






the right 




used for both 


When fcp or 








DD RAM and CG 


fosc = 270KHZ, 


R/L=0 : 


Shift to 




RAM 




the left 








DL = 1 


8-bit 


* : 


Invalid 


40uS x±j± = 37uS 


DL = : 


4-bit 








N - 1: 


2 lines 








N — : 


1 line 








F = 1: 


5 x 10 dots 








F = 0: 


5x7 dots 








BF = 1: 


Internal 










operation 










is being 










performed • 








BF = : 


Instruc- 










tion ac- 










ceptable . 









Note: For details in program, refer to the User's Man 
ual which is separately provided. 



CHARACTER FONT TABLE 



(Correspondence between Characters Codes and 
Character Pattern) 



-slower 

Uppe!M> i i 

* h i t "•v. 





0010 


i 

noil D| HO 

! 


■ 1 

Ul U 1 


; 

o 1 1 o 1 o 1 1 1 


I l .1 l o 

i 


1 I 1 




I 

I 1 1 | 


t 1 1 


„„ 


».« »»0l) 


rr, 

!(AM 

it: 




a a i • a 
a aa * a 
a a a | aa a 

: ; : : : 


• aaa 

. . 


P 


■ ••■I 


• aaa 
a a 

•v 

aa 


aa« 

' ... . 

jja-.j 


a a 
aaa 
a a 
• • 

• a • 


i :.". 

I : : 

< a aaa 

l : 


















<«XXIIU0 | 


•2 


: 

• 


■a 1 ; ... 

• • • • 

• ! • • 

a t a a 

■ HIM 

. — 4J 


••« 
■ • 

• • 

a • 

• a a 

"aa*a 


aaa mm • 
• ! ■ aa 
aaaa > aaaa 
a • . a 
aaaa , a 




r MM" 

. : 

a* 


a 

aaa 
a 

aaaaa 

.= 


! : 
j 

J i-i 


" a a"' 
■ aa 

a 

aaaa 


rr. 

, : •: 
i .... 


















i 




i 


< x x x 1 






aaa | aaaa 

a , aaaa 
.* ' * I 
•!•« ! Saa«" 


a a 
aaaa 
a a 
• • 
■ ■ 


• aa ; a aa 
aa a aa a 

:... ! 1 : 


aaa 

1 : 

i 




: : : 

aa* 


• ' 
a | 

a • 

• 

a a I 

-L-f. » 


aaa 
a • 
aaaa 

• • 

• aa* 
a 


... 
• . 
..... 

: : 
... 

■ 




















xxxxOO 1 1 




: : 

a.. .a 

• • 
aaaaa 

■ • 

■ ■ 


•••ii i aaa 
• If a 

: 

.•...LL : ...jLj 


a aa a 1 

a 
a 

• a a 

■ 
a 

«"•« _ 


:*" \" 

a a . a 
• •a aaaa 




..... 


aaa 

aaaaa 
a 
a 
a 

* 


i • 

aaaaa i 
a 
a 

• a a 


• 

• ■ 
a a 
aaa 


■ .. 

... 




















< . > X" | OH 


s 


• • 
aaaa 


a aaa 

■ III a 
a a j ■ a 
a aaaa { a a 

. : 


• •••• 

a 


a "a" ' "a* 

• a a a 
•aaa aa 


a 

• 


• • 


a a 
a 


a a 

• a 

• a • 

• aa a 
a 


Ml 

a • 

• a 
aa aa 




















« XXXII 1 1) I 


K 


• a • 

■ " 

• • ■ 


• a aa ■ 

a . aaaa 

a a 
a • a 
•aa •<••• 


a • 

• • 


. : : 

■ • a" 
•aa aa a 


aa 


aaaa* 

.■: 

• : 


a 

a 

■ 


a a » 
• a. la 


aaaa 
a a 
a a 
a • 

• aa 


a a 

a a 
a a 
a a 
a aa 
-a • 


1 — 


















' .< x .» II | 10 




-aaaaa 
aaa ■ 

• •>•■ • ■■• 

: '.' : : : 

.mm mmm i 


a ■ 
a • 

■ ■ 
a ■ 
a a 
a 


aaa a « 

a a a 

■ a 


• aaaa 

• aaaa 

• 

a 


a 

a aaa a 

a • 
• • 


• aa 
*•»•« 


mmm.** I 

aaaaa ■ 

a 

: 


a a 
• • 
a • 
• • 
.... 

a 


a 

• 

• 

a 

Mill 




















• xxxill I I 






•aaaa i aaa 
a ' a a 
• ■ 
a aaaa 
i • • 
a a • 
a aaaa ! 


a a 

a a 
aaa 
a • • 

• a • 

_ m a_ 


a * "* • a a 

a * . a a 

• aaa 
aaa a a 


: * aaaa 
a 


a 

■ a a a a 

: 


a a " 
■ 

• a 

• 


a aa 
•aaaa ' 

a 

a 


aaaa 

« a 

aaaa 


aaaaa 
■ a 


■ 
















xxxx| 0»d 


1 . 


• 


■ ■ a "* * » 
a a a ■ 
aaa a a 


■ • 


a a a a 

_ • a a a _ 


a a 

a 


a a 
a 

aa 


aaa 
aaa 
a 


• • 
• * 

■ 


a a 
a 


I • 

a 
a a 
a • 




















• . x x 1 1) II 1 


_ 




■ a a aaa 
a • i • 

aa aaa 


■ • . 
a a 


a > a ( a aa _ 


aa • 


aaaa i 

a 


• 

• 


a 

a • 

aaa 
aaa 
, _ • • • 


• 


: : i 

*:::; i 










' x x x 1 Q 1 ij 


1 


a 

• ■ • 


aaT~ 
II il 
aa i a 
a 

a a a 


..... : 


aa ; a a aa a 

a a 


aaaa a i 


aaaaa 
a 

• 1 


a 

a 

a a 
■ ■ 

__m a _ 


. a 

a a 

■M 


• 

a a 
• 


■ 

a a * a 
aaaaa 














x v < x 1 I t 


:« 


a 

• ■ •* a 


a a a a * 

aa | a a 
• a 

» • a a 
a a 


■ 


a a 
■ a ' a 
a a a 
aa a 
a a a 
a a . a 


aa* a a 

a a 

l^jaj a j 


• a 
a 

a * 


a aaaaa > 

• a • ■ a a a : 

• a a 
a • • 

• • • a 

aaaa v aaaaa i 

1 


• ■ i 


a mmmm 

aaaa 
a a 
a a 








xxxx I I 00 


» i 


1 

m 

■ 


J * a T 

a a 

• i a 
a 

• I a ' 

■ ' m a a a • a _j_ 


■ • 
aa a ■ a 


a a 

• a 
a a 


a aaaa 
a • t 
• a 


a ■ 

• • • . 


mmm** 
aa* 


•aaaa I 

a a ■ 

a i 
a 




■ 
a •• 

• • 1 
mmm* 
aaa 


a *" a 
aaaaa 
a • 
a a 
















i 




• xxx I | 01 


.c- i 
1 


Mill i 

i 


1 aa aa 
| a a a • 

■ a a. 

a « • • a a a > 

! a • 1 
_ ■ a 




'. 

aaa a 
aaa a 

aaa a 
• « ■ a 

■ »_f ■ 


aaa 

a 

• tin 


•aaaa i 

a 

.• 1 

a a 

• • i 


a 
a a 

a 

a 


a a 

: 

a 

a a a 


: i 
... 

aaa 1 

• * 

• aaa . 


a 

MMI 
• 




















'XXX| 1 lu 


* 1 


j a ■ • 
a 'a a 
a . .a • . 

• • • t 
a a a* , 
aa a ' a • . 
aa f • 'a a ' 


.•. i 

a a 

i 


a a* * a 

• • a ***fm 
mm a 

a a * 

• a 


' a a aaa ' 
aaaa a a I 

a ' a a 
a a a a a 

a • 
aaaa ■ ■» i 


• aaaa 
a 

aaa 


• *• 
■ 


aaa 

a ' 
mm a 

• * ; 

: H 




















•8- j 


• i 


aaa aaa 

a a ■ a a ■ 




1 

a 

aaa 


i 


m a 1 
a a ■ 


• aaaa 


• aa 

• * 
aaa 


... 1 


*ia*a 


« < x v 1 1 1 1 


a 

* 


■ < a a 

-a a 1 




a 1 1 l«««| 
a a a 
• a . a 


aaa 

aaa 
■ 


a • ' 

a ' 

a 


a 

a a 




* ■ • 

: : ! 










•■••a i 




aa 




a 




aaa 





RAM: Character pattern area which can freely be re- 
written by program. 
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PIN ASSIGNMENT 



It 



4 

\ 
1 



Pin No. 


Sym- 
bol 


Level 


Function . 




Vcc 




Power Supply Voltage 0V (GND) 


2 


v D d 


- 


Power Supply Voltage +5V 


3 


Vee 




Power Supply for Liquid Crystal 
Drive 


■1 


RS 


H/L 


Register H: Data Input 
Select L: Instruction Input 


5 


R/W 


H/L 


H: Data Read (Module ■* MPU) 
L: Data Write (Module *• MPU) 


6 


E 


H , L 


Enable Signal 


7 


DBO 


H/L 


Data Bus Line 


8 


DB1 


H/L 


ii 


9 


DB2 


H/L 


ii 


10 


DB3 


H/L 


■I 


11 


DB4 


H/L 


n 


12 


DB5 


H/L 


ii 


13 


DB6 


H/L 


n 


14 


DB7 


H/L 


n 



Note: In the data bus line, data transfer is performed 
two times by the 4 -bit or one time by the 8 -bit 
in order to interface with 4-bit or 8-bit MPU. 

* In case interface data length is 4-bit 

The data is transferred by using only four buses 
of DB4 - DB7 and the buses of DB<{> - DB3 are not 
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used. The data transfer to MPU is completed by 
transferring the data of 4 bits twice. 

Transfer of upper four bits and low four bits is 
performed in 



* In case interface data length is 8 bit, 

Data transfer is performed by using eight buses 
of DBO - DB7. 
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1 — ____ 



Pin No. 



12 3 



-1213 14 



oisJtai <a> taugjfo 



Top View 



DMC16106A 



DMC16106C 



o 






O 




/■ 


s 






Top View 








L._, 


J 




0|S)fo) 


RRf 5 ) 




o 



141312 3 2 1 



DMC16106B 



DMC16207 



DMC20215 



DMC32216 



DMC40209 



Pin No 
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DIMENSIONS 



^^\Module 
I tern^^ 


DMC16106A 


DMC16106B 


DMC16106C 


DMC16207 


DMC20215 


DMC32216 


DMC40209 


Number of 
characters 


16 char- 
ters 
1 line 


16 char- 
ters 
1 line 


16 char- 
ters 
1 line 


16 char- 
ters 
2 lines 


20 char- 
ters 
2 lines 


32 char- 
ters 
2 lines 


40 char- 
ters 
2 lines 


Duty 


1/11 or 
1/8 


1/8 


1/8 


1/16 


1/16 


1/16 


1/16 


Module 
Dimensions 
Length x 
Width x 
Thickness 


80x36x10 


130x44 
xlO 


80x36x10 


84x44x11 


116x44 
xll 


175x44 
xll 


220x53 
xlO 


View Area 
Dimensions 
Length x 
Width 


64.5x13 


99 xl3 


64.5x13 


61 x 16 


83x18.6 


130x 
18.6 


155x 
19 


Weight 

(g) 


Approx. 
28 


Approx. 
45 


Approx. 
28 


Approx. 
38 


Approx. 
45 


Approx. 
75 


Approx. 
90 



(Unit: mm) 



DISPLAY DOT PATTERN 



Model Number 



Character 
Configu- 
ration 



Character 
Size 



Dot Size 



Dot Pitch 



DMC16106A 
(16 characters 
1 line) 



11 



8.2 





0.7 




. f 



m 
o 

J. 



0.05 



DMC16106B 
(16 characters 
1 line) 



-J4 . 9 



C — i cur- 
sor 



=1S 



9.5 
i 
I 



1.05 



0.1 



DMC16106C 
(16 characters 
1 line) 



43. 2 L 



~1~ 
5.95 

_! 



—p. 6 








i 






V 



inn 



|0.05 



DMC16 207 
(16 characters 
2 lines) 



2.95L 



-0.55;-— 



,0.05 



5.55 



0..65 

AC— 



SI 



m 



.jO . 4 - 



T 



2 lines) 





5 






3.2 




DMC20215 

(20 characters 


tag 


8 






4 

5.55 

V 



-~0.6i__ 



i ,0.05 



T" 
0.65 





to. 









u 



oToT 



DMC32216 
(32 characters 
2 lines) 



— 3.2' 



~J0.6L 



5. 55 



7 

.65 
J_5_ 



□ 



DMC40209 
(40 characters 
2 lines) 



7 

cur- 
sor 



— !2.9U- 

ro, tEF^i ~T 



J052w_ 



41H 



6.05 





1 




0.6 




i 



in 
°i 



&075 



r 



12.6 



r 



□ 



No. of 
Dots 



mm 



mm 



mm 



- 20 - 



DIMENSIONS 



4-02.8 




4.5 



,(10) < 
1.6 



r 



DMC16106A 
DMC16106C 



130 
122.5 



4.5 



(10) I 
1.6 



4-03.5 







r- 



^ n n 



J 



CO 



DMC 1 6 ! 



- 21 - 



84 



(11) 



79 



5.4 



1.6 



OS 



4-^2.8 



— 



1£L 



76 



DMC16207 



4-03.5 



.J: 



116 



108 



j i_ 



XL 



(1 




5.4 



(11) 
i.i 



r 



DMC20215 



- 22 - 



175 



(11) 




DMC32216 



220 



(10) 




DMC40209 



- 23 - 



